Background: self-rated health (SRH) predicts nursing home (NH) placement; subjective memory complaints (SMC) too. However, the predictive value of SRH in the presence of SMC is unclear. Methods: seven-hundred fifty-seven non-nursing home residents ≥65 years from general practices in Central Copenhagen were followed for 4 years (2002)(2003)(2004)(2005)(2006). Patients gave information on SRH, cognition (SMC and MMSE), quality of life (EQ-5D) and socio-demographics. Information on comorbidities and permanent NH placement came from registries. The association between SRH (dichotomised into good versus poor) and SMC, and permanent NH placement was assessed using Cox proportional hazard regression adjusted for potential confounders. Results: NH placement totaled 6.5% at 4-year follow-up. Poor SRH increased NH placement [hazard ratio (HR) = 2.07, 95% CI: 1.11-3.87] adjusted for age, SMC, MMSE, sex and comorbidities. SRH was not associated with NH placement if accounting for additional health information; however, SMC was (HR = 2.47, 95% CI: 1.26-4.86). Increased placement was seen for patients with good SRH and SMC (HR = 6.64, 95% CI: 2.31-19.12), but not among patients with poor SRH and SMC (HR = 1.37, 95% CI: 0.59-3.20) when compared with the reference group (good SRH and without SMC). Conclusions: both poor SRH and SMC were associated with permanent NH placement risk among elderly primary care patients. However, when SMC was present a reverse association was found for SRH: good SRH increased NH placement. Since SRH is integrated in widely used psychometric instruments, further research is needed to establish the mechanism and implications of this finding.
Introduction
Several studies have identified risk factors for nursing home (NH) placement among older adults and addressed these either as predisposing factors, e.g. increasing age, lower education, female gender and white ethnicity, or need factors, e.g. diabetes, worse performance on physical function and cognitive impairment, lack of social/caregiver support and number of prescribed medications [1] [2] [3] [4] . Self-rated health (SRH), measured by a single question in many epidemiological surveys and widely used psychometric instruments has shown to be associated with adverse health outcomes, e.g. mortality, morbidity and health care utilisation [5] . SRH may be an important factor related to NH placement; however, no consensus exists on whether SRH is a good predictor or not.
Several studies found that poor SRH increased the risk of NH placement independently of objective health measurements [6] [7] [8] [9] [10] [11] . However, other studies found no association [1, [12] [13] [14] [15] [16] . In a review of American longitudinal studies Miller and Weissert established that <60% of the studies found a significant relation between SRH and NH placement [1] . A meta-analysis by Gaugler et al. [17] supports this finding. Conversely, a recent review by Luppa et al. [18] of factors predicting NH placement of elderly in the general population criticised the conclusions drawn in previous reviews, since they (i) only included US studies, and (ii) included studies in functionally disabled elderly which limits the generalisability. Luppa et al. concluded that NH placement among elderly in general is strongly predicted by poor SRH status.
The discrepant findings concerning the association between SRH and NH placement may reflect the definition of NH placement: a distinction between short-or longterm/permanent NH placement is seldom made [10] , and it may be that SRH predicts long-term/permanent NH placement only [10] . Furthermore, if information on cognitive impairment is omitted, SRH may predict NH placement [6] [7] [8] 19 ], but not when including both SRH and information on cognitive impairment [12-14, 16, 17, 20, 21] , although other studies found SRH still predicted NH placement if such information was included [9] [10] [11] . In a previous study of elderly patients in a general practitioner (GP) setting, we found subjective memory complaints (SMC) predicted NH placement even when controlling for confounding factors [22] . The question is whether SRH can be trusted among participants with memory complaints due to lack of insight (anosognosia) [23] which may explain some of the conflicting evidence of SRH as a predictor of NH placement. Since the SRH item is widely used (as part of psychometric instruments or in informal inquiry), it is important to know whether SRH has different predictive value for NH placement in patients with and without SMC.
Thus, the present study aimed to examine whether NH placement during 4 years of follow-up among elderly primary care patients was associated with SRH, and whether the presence of SMC would influence the association.
Methods

Study population
All 17 practices (24 GPs) in the central district of the municipality of Copenhagen, Denmark, participated in this study. The practices had 40,865 patients listed; 2,934 were >65 years. Patients' >65 years consulting their GP, regardless of encounter reason, were asked to participate during October -November 2002 (n = 1,180). We excluded patients unwilling to participate (n = 287) and those who met one of our exclusion criteria (n = 180): Unable to speak or read Danish; living in a NH; having severe, acute or terminal illness; having specialist-diagnosed dementia. Patients accepting participation totaled 775 (65.7%) of 1,180.
Healthcare setting
In Denmark health care is largely tax financed and inhabitants have free and direct access to GPs. Furthermore free home care, managed by the municipalities, is offered to assist the functionally impaired elderly people with their activities of daily living. Thus, access to home care prevents or postpones institutionalisation, until the time point when supervision and appropriate care is no longer possible in the home care setting. NHs are managed by the municipalities and partly financed by the residents who pay a (rental) fee according to their financial situation.
Outcome
The endpoint was permanent NH placement within 4 years from the baseline period. All-cause death before the end of the follow-up was a censoring event in these analyses if it occurred before a NH placement date.
Measurements
Detailed information on methods applied at the baseline participant examination was reported previously [24] . Briefly, the examination contained: [25] . This score ranges from 0 to 30. A score<24 was taken as indicative of cognitive impairment [26] .
3. A self-administered quality of life assessment. The patients completed the Danish Validated Version of EQ-5D; a standardised instrument for use as a measure of health outcome. It measures five dimensions--mobility, self-care, usual activities, pain/discomfort and anxiety/depression--each by three levels of severity.
Registry data
Information on permanent NH placement status and incident deaths was provided by the municipality of Copenhagen (in December 2006) and the National Health Register, respectively. A Charlson's comorbidity index (CCI) [27] based on register data of hospital visits from the National Patient Registry in the 3-year period 1999-2001 before the baseline period was made. CCI measures the level of comorbidity with regard to its impact on mortality.
Ethics
The project was approved by the Scientific Ethical Committee for Copenhagen and Frederiksberg Municipalities, The Danish Data Protection Agency, the Danish College of General Practitioners Study Committee, and the National Board of Health. All patients and caregivers gave informed consent to study participation.
Statistical analyses
Differences in baseline characteristics and NH placement over 4-year follow-up between participants rating their health good versus poor were analysed with Chi-squared tests. Risk factors of NH placement according to SRH; sociodemographic characteristics, items from EQ-5D, MMSE, SMC, and other disclaims; were investigated in Cox proportional hazard models. The effect of a risk factor was assessed as a hazard ratio (HR) corresponding to a certain category of the risk factor, i.e. the event rate in that category compared with the event rate in a baseline category.
In three multivariable models, we assessed whether the effect of SRH still was present while adjusting for confounding by other factors. Model I was only adjusted for SMC, MMSE, sex, age and comorbidities. Model II adjusted additionally for socio-demographic characteristics and the EQ-5D items. To validate the effect of SMC and SRH, we performed an analysis excluding these (Model III). Finally, a model accounting for an interaction between SRH and SMC is estimated, adjusted for the other covariates in Model III, to investigate whether the prognostic value of SRH is different relative to the SMC of the patient.
Overall comparison of the three models, and the univariate analyses of SRH and SMC, was done by investigation of information criteria Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC); the lowest score indicates the best model.
Results
The final cohort consisted of 775 non-NH residents; 757 (38.6% males) answered the SRH question at baseline and were eligible for inclusion (97.7%). At baseline the average age of participants was 74.8 years, average MMSE was 28.2 (range: [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] . A total of 177 (23.4%) reported SMC and 276 (36.5%) reported poor SRH. All the participants were followed up until 31 December 2006.
NH placement and deaths totaled 49 (6.5%) and 87 (11.5%) at 4-year follow-up, respectively (Table 1) . At baseline the prevalence of poor SRH was higher among NH residents than non-NH residents (63.3 versus 34.6%, P < 0.001), and higher among participants with SMC than without SMCs (59.3 versus 29.5%, P < 0.001). Table 1 shows that participants with a higher age, comorbidities, anxiety, mobility problems, home care, living alone and low educational level were more prone to rate their health as poor. Table 2 shows the effects on NH placement for each risk factor individually. Poor SRH had an unadjusted HR of 3.32. All other risk factors, except comorbidities and living alone were associated with increased NH placement. Table 3 shows three different multivariable Cox regression models for NH placement. Model I had the best explanatory power based on both information criterions (AIC, BIC). This model indicated that poor SRH increased NH placement rate 2.07-times when compared with good SRH. Other statistically significant covariates were SMC (HR = 2.20), MMSE < 24 (HR = 3.70) and age (HR = 5.44 for 75-84 years and HR = 24.37 for 85 or older). In Model II SRH had no significant impact on NH placement, but SMC was still influential (HR = 2.47). Model III showed that omitting SRH and SMC not radically changed the effect estimates for the other covariates when compared with Model II.
The analysis accounting for an interaction between SRH and SMC (reference group: Good SRH/without SMC), adjusted for the covariates as presented in Table 3 , Model III, showed increased NH placement among participants with poor SRH/without SMC (HR = 3.32, 95% CI: 1.31-8.39) and good SRH/SMC (HR = 6.64, 95% CI: 2.31-19.12), but not for the combination of poor SRH/SMC (HR = 1.37, 95% CI: 0.59-3.20). The interaction of SRH and SMC was highly significant (P < 0.001).
Discussion
We found that poor SRH and SMC were associated with permanent NH placement at 4-year follow-up among elderly primary care patients, and that a reverse association was found for SRH and NH placement when SMC were present. In multivariable analyses poor SRH increased NH placement twofold, but the combination of good SRH and presence of SMC increased NH placement sixfold when compared with good SRH and without SMC.
By using the administrative database of the municipality of Copenhagen, we accounted for all participants' NH Tables 2 and 3 . b AIC and BIC based on data without missing values for all risk factors. c Based on EQ-5D, for mobility and self-care the third category did not appear because of the method of data collection. d Charlson comorbidity index calculated on hospitalisation diagnoses in the 3-year period 1999-2001. *Significant at 5% level. **Significant at 1% level. ***Significant at 0.1% level.
placement. Furthermore, the participant sampling reflects the population in which the GP has an opportunity to ask questions about SRH and SMC. Thus, we deliberately designed the study to include a patient sample reflecting daily clinical practice in the GP office. However, elderly consulting their GP may be more vulnerable than the general elderly population. We omitted information regarding medication since we had no access to medical primary care records. However, from a nationwide registry we retrieved hospital based diagnoses in order to construct a CCI. We excluded participants already diagnosed with dementia by a specialist, but we included information about cognitive status (MMSE), and the EQ-5D to classify patients with self-reported anxiety and depression together with problems of mobility, self-care and performance of usual activities. Especially comorbidities and physical disabilities are together with dementia the major reason for long-term/permanent NH admission [18] . We measured SRH with a single item which is widely used for prediction of adverse outcomes [5] ; however, we do not know whether some changed their rating during the followup due to actual health changes, e.g. declining health trajectory, which may have provided more information [28] .
We found the effect of SRH on NH placement was statistically insignificant in Table 3 when entering more health variables in the model, probably because the effect of SRH was explained by other rather objective need measures. However, SMC was still significantly related to NH placement in model II adjusted for further information on sociodemographic characteristics and EQ-5D. SMC has also previously predicted NH placement [22] . But, as shown in Table 3 the simple model including SRH, and accounting for SMC, MMSE, age and information on comorbidities had the best explanatory power which indicates, that SRH added additional information on the NH placement risk. Our study supports the findings by Luppa et al. [18] who in a systematic review of prediction of NH placement of elderly in the general population of developed countries published between 1950 and 2008 found that poor SRH increased NH placement two or sixfold. However, a diagnosis of dementia or cognitive impairment was the strongest predictor of NH placement, which is in line with other studies [1, 4, 17] . We also found that SMC and MMSE <24 (HR: 3.70) increased the risk of NH placement. Some studies discuss whether the MMSE cut-of value is sensitive enough; we may have included persons with dementia. To avoid reverse causality sensitivity analyses omitting MMSE <24 were performed. This did not change our results (data not shown). In our study increasing age was associated with increasing NH placement as found in other studies [1, 4, 7, 9, 11, 12, 18] . The CCI used in this study was not associated with NH placement. However, the CCI was designed to predict mortality and may therefore not be an adequate instrument for addressing NH placement. Contrary to Luppa who found that functional disability in general predicts NH placement [18] , we found no association between mobility problems, selfcare, and usual activities, and NH placement in the multivariable analyses (Table 3 ). The lacking association may reflect that study participants had to attend their GP and therefore had no major functional disabilities.
Several qualitative studies have studied the reasoning behind SRH. Actual health rating is possibly an individual comparison of own subjective health with past and expected future health [29, 30] , e.g. a personal estimation of longevity by accounting for present objective health status and awareness of potential familial risk factors for morbidity and mortality [5] ; present daily health behaviour and fitness [30] ; ill-health and its duration and restrictions in daily situations, symptom perception and personal resources [30] .
With deteriorating cognitive skills the ability to evaluate one's own situation declines [23] , possibly due to lack of insight (anosognosia) [23] . This may explain why participants with SMC and good SRH had increased risk of NH placement when compared with those without SMC and good SRH. We hypothesise that the SMC may reflect cognitive impairment associated with some impairment of insight inand evaluation of-general health status. This may indicate that SRH is not a valid marker in cognitively impaired patients, which is in line with Walker et al. [31] who found that SRH was not a good predictor of mortality among participants suffering from cognitive impairment.
Conclusion
In a study of elderly primary care patients visiting their GP, we found that both poor SRH and SMC individually were associated with increased risk of permanent NH placement. We found a reverse association between SRH and NH placement in patients with SMC. We hypothesise this is due to anosognosia. Further research is, however, needed; in order to establish the influence of SRH and SMC on permanent NH placement both in a similar patient group and in groups from other settings, e.g. community dwellers. Furthermore, it is important to examine this interaction for other health-related outcomes since SRH is integrated in widely used psychometric instruments.
Key points
• Poor SRH and SMC individually predicted permanent NH placement in elderly primary care patients. • When SMC was present then good SRH was related with permanent nursing home placement. We hypothesise this is due to lack of insight.
• Information on SRH may not be reliable among people suffering from memory complaints.
Introduction
Sleep complaints and disruptions in the sleep-wake cycle are common in older people. Over 50% of adults aged over 65 have at least one chronic sleep-related problem with high rates of sleep apnoea, insomnia and restless legs [1, 2] . Changes in circadian rhythms can be demonstrated with advancing age, with a decline in the cortisol and melatonin rhythms that
